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-g- ±^ n# <s# ^ °ii 

^ sfl^^r *f#*Hr #31; #71 ^ *fl€* if-tb #£31 7l^oj] 

^ ^#t>- ^, n 3H1 til^>>* ^#-§- *fll sflil^ ^#*Kr #^1; #71 

4^°1 ^#51^1 #5.^- #71 ^o^-fr ^l 1 ?]:^- #7H nl^ Hlof^. 

* *g#*Rr #31; #71 3U 3)1 Id -i- *fl7RV ^, #71 «lo>^ i^o] 

^■#«fl 4"ril sfili ^#-£ 312 *§^Rr #31; #7l *12 zJ-^-q- 

sflEi^- #7l H^-g: ^eflx]^^ ^71 AV7I ^ ^r^J- 

^#^1 71^ 4 D ># ^#*Kr #31; ^ #7l ^12 #W 2fl^# *H7i*!- ^ 

4*># 3fl ^-¥-^1 "11 4*># €-«Hl £) tb ^ *fl^ ^ 

#31;* 

£ 7 

til^>, PR, cf°>#, afl^, 
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«fl^ ^ {Method for forming metal line of 

semiconductor device} 
£ H^l £ 4b f efl 7l^ofl o}-^ cfpj-A] ^-g- ol-g-*}- tiVi^l ^ 
£ 5 vfl*] JE 9b ^r^^ -i*HH ^}-a] ^-§- ol-g-^V aV£*l] ^} 

<3> ti>£^l ^ ufl^ ^ tij-^ofl ^ ^O.S.A^ J^cf ^1 

^MItt ^ ^P>A] ^-^Ho] wl o>^ ^l*>7l ^ Hfl^ ^ # 

<4> eefl^lb ^>£^1 33 S)5.7> JL#5)-/ZL^^2}- nfl^c} a]^^. ^ cj- 

ol^o]^|j7 01 zl, wfl*l ^(RC Signal Delay)-!: ^*}7l ^*><*1 ^e) 
^ ^ -fr^HHrCk) l-^ol 5£tr ^*}.°] Design Rule) ^ 

*r€- ^ ^e]^ (metal patterning)^ <>|e|-g- f 6 S o]^ ^ ^ 
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°fl 91°] *\ ^ ^ ^<£*fl ^ ^£ ^r^l# ^ 4^>^1 

(Damascene) 7flts]^c)-. 

<6> £ H^l £ 4^ f Efl 7l^^ tfpHO ol-g-^V uVje*)] ^>sj ^ 

<7> £ lofl tf}-^ ^-Ol, 7)^;(11)^H1 =^ 3fl^(13)^r 

^ ^°fl ^Tfl <+3j- ^(15)* ^Wn., °1<H #7l 

(15)^1 ti]o>^ ^-g- D>^ a ol ^li 3flEi(i7)^: 

<8> =L uf-g-, J£ 23] SlAj£ U }Ssj- ^-O], ^J7] 3fl^(17)-& ^-§-§1^ 

^-71 ^^(15)* *}Jf ^ ^fl€(13)-i- ^l^l7lTr «1°>-IK19) 

■a- 

<9> o]o^ ( s. 3 oll iA]^ u>«4 ^o], Aj-7] «lo>§.(!9) ^^o) Aj.^( 15 )>y.«>|| 

cfn>Aj 3fl^ ^.g. D>^aLO] 5fl^(21)^- ^tM}. 

<10> ZL Aj-71 *fl2 »fl^(21)-a- Aj-7] ^S^K 15 ).g. A} EH ^ 

^(23)* ^Aj^vcf. 

<H> H^itfl, Aj-71^; ^HflSl ^ yfl^i tij-^ofl S]*}^, Cfu>A] 2flB].g- ^ 

*>7l ^sfl ^3^(15)1- nfl, Aj.7] alo>^(19)o) «§j^2j- ( J£ 7 ] «lo>^(19) 
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# A 1~§-SM ^rsl-^l wl°>#* ^^l, aU} wj-^l^ -^^711 5L5E^M 

<is> nelM-, "cM 1 ^* °l-§-tb ^-71 tb t^€r tf>^- H cM wl 

^«17> «1^>«^ 4^ 31tb ^ ^Alofl #71 ti_VA> ttj-^l^. 

ol Alzl- tiflE^sLAi 4-g-^l ^^l^o] ojcf 

<14> olofl -M. ^V^^. ^efl 7l#o) ^fltiV ^l^-g- ^^l 5]Z}<*\ oj-^^j. 

5=^1 ^ ^-i- ^ ^ oi^ tiv^^i ^ yfl^ ^-g- »1^ 

<15> #71 & ^r^}7] 3]?$; ^ofl ttl-s. ^ ^ yj-^^., 

<16> ti>£^ 7l##ofl =-4=- Bfl ^ ^ ^ # ^ cj-711; 

<17> #71 €r>Jf =^ i^ttb «i-£3l 7l^#ofl ^9i^-ar ^tb ^ ^ ^ 
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<is> #7i XU XI 4ias ^>-g-*>^ #71 ^^-fr ^ 

a}eh^ o.^ ^Tl^H *1€# «1°>** ^^*>fe #31; 

<19> #71 XI 1 XI Tit!: #7l nl^# Hi Of* £<gli|-#d|| 

4n>A] ^_g. ^2 X}€* ^^s>^ cl-^l; 

<20> # 7 ] afl2 ^-^-BV Sfl^l-g- P>>i3S. A>-§-5>Cxl #71 XI A 

4p># 3fl^d*- ^ #31; 

<21> ^ #71 *j) 2 Bfl^-i: XlTltF ^ t^P># 3fl^iflo11 t}n}# SEBofl o] 

%^ «fl A dt ^§#*Rr #X1; 

<22> # 5£^-*Vcf . 

<26> oItj}., »>^* 4€" ?>5.X| ^7>Sl -p||A] Sg- 

^* 51^ # ^*>ol #^*1 ^^^4. 

<24> £ 5 ^| £ 9b ^ ^r^Sl ^Aloflofl 4f y fl ^ ^ 

71 flSt *3 ^£°14. 

<25> ^AHjofl nj-s. oViEXl i7>^ Hfl^ £ 5 o)l E 

w >^- ^°1, ^7-1 *K£X1 7l^r(31)#^l ^Jf =-4* XI H (33)^8- 3-3$ ^ 
XI ^2:31 ##X1 ^^5V(35)* ^Xl f^^>Jl, °H #7l ^<?!^-(35)#^l «1 
olir A>-g-^- XU 3fl€(37)# ^#t^. °lnfl, #7l ^ 

^^(35) o-^.^ S-(furnace) -§-XH 7^, s]-X)b 150~500 o C£l ^£XH 

3#3fe #s}-^-* ^>-§-^tq-. 
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^ 2fl€(37)# °l-§-*H #7] ^«gHV(35)^. ^eb^o.^. ^^>S1, #71 ^ < ?!^ 
(35)°] ^ ^(t)^ ^4*H «M£(39)-|- 

^y)^)^, #7l wlo]-^(39) *§^*}°\] ^ ^£^(35)^ ^KOtt £ 9 

ofl 5L*]% ^-4? cf^Al ^I«(45)S] ^-if- ^1(11)14^ ¥3*1 ^Tfl *Rr ?W 
^e^^tf. zl^zl, ^^^(35)21 ¥*fl-b 1,000-20, 000 A ^1 ^MHH ^ 

Jl°ll 44 ^ ^-o] wlo>^(39)# ^ 

#7l Till #%t% 3fl^(37)# 7] 
<27> o]o^ ( £ 7°fl £^1^ 44 ^-o] ; ^6fl cH-a] 3^(43) ^ 

^-8- 4i3S 4-8- ^ *fl2 2flH(41)# ^?V4. 

<28> ZL Cf^-, £ 8<H] 44 £4, >y-7l 44^] jjfllg ^.g. ##4 

2fl€(21)# ol-8-SH 44^1 ^(45)4 ^]( t l)D># *|<34* 4444 
cfp>A] 3fl^(43)# ^^W. °H, £4 4£FS alci].^(39) 

#4 5Ufe ¥?)l(t)4 *i<?i4 0 l 4444 4¥ ^ sfl^(33)oi £.44*1 ^ 

4. #44 44^1 4^(43)^: ^l^r #7) A)2 ##4 4H(41)* 

*H4t]-4. 

<29> 444, £ gofl £ a1^ 44 ^o), ^7} t±v}X\ 4H(43)-^ if-Ur ^<34 

(35HM1 ^ ^ CMPCchemical mechanical polishing)44 

44^1 ^(45)4 4^ ^ ^tb4. <*|7H14, ^7) 44^1 

(45 HI £R> Hfl^d* ^#44 4^ ^-4=- #44 f^v ^ 
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EM 



°1 ^Hrtr ^r, <4I* »<H Cu, Al, W, Pt , Co, Ni S^r <>lt^ ^"^°1H # 

<30> -^-71 *V CfcfA] s^ij. ^<gn]- A>o]ofl^ ^-aV ^ o_g_x\ ^> 

^(refractory metal) iE^ ZL ^^-§-, o]§^-o] ^o] 

3 w 0 v^^- S^ltf^KCVDWq. #e] ^(sputter ing)^* A}-g-^ 

-g-^r -rr^Vtr "g-^r* 2:71 ^3j-#(seed metal )S>H ^ 

<32> £E?V, CMP# °l-g-tr A oM #^3 * afl 

<33> oje-ltr ^fMHl ^>4I ^^(43)# 3^*M ^*fl ^£^(35)* ^ 

W *fl, ^7] ^<£^(35)°1 Cfpj-Al s^( 45 )^ av*l ^( t l)n>3 aiz]-s]^ 

°J -*7l alo>*(39) vfl^l ^-o>oi^ qj^ ^( t )^ ^^S. ^^4. 

<34> ^-71 tr ^ofl s^l-^, «W-fr-8- ^^tr iNH-M ^Rl $\Q-=r 

*Hf ^ Bfllti^ cfn>A] ifl^ ^^*>7l ^tr ^ ^ 
«H S.elM-711 ^Ch ttf^, cfn>A] sflBj^. ^^§>7l <^z)- ^-^a1<hi 
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<35> ^HH tb^^M , 3 
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i^tt 1] 

3H1 «l°f* *S^-8- ^fli sim* ^-S*Kr #31; 

-tl ^Ijy *§ A 3-§- *i|2 4st ^^Kr #31; 

^ hc%*} 7)^ cfp>Al Bfl^o. tg^Rr cjTjl; ^ 

^7l *fl2 ^HS-J- ^l7lt!: ^ flflfi xfl«-ofl ^ Dfl ^ 

» 5.^*>^ #£*ll ^>^1 ^ tifl^i ^ « 0 >^ . 
2] 

*>°1 ^-^ h o v^. 
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[^t 1 * 3] 

*fl 2%H1 9X°]*], ^7] ^V^-^ 150-500 °C^| ^r£^l^ U^S^ ± 
7}s] ^-4=- afl^ *§>8 

4] 

xfl^o]] U-o> oj^ -r-^7> Cfpl-A] s^o] ^.a. ol^o^ ^o. 

5>5E^- ^SRr ^£^1 4i^>^ ^ tifl^ ^ a o V ^. 
[^T 1 * 5] 

^1 4%H1 ^-71 rfD>A] cf^A] 3}]^^. i^>^ ^<3^H] 

^ ^, CMP ^-cH ^ ^Sj--]^ ^h}^ «1;e31 ^j-ij = 

6] 

[^T 1 * 7] 

^V-g-^ =£*>^ -g-^ Hfl^l ^ w 0 >^. 
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8] 

all 5%H1 $1°]^, ^"71 1 ,000-20 ,000 A ^MIS. ^*}^ «h£*fl 
^ wfl^ <g>£ 
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